Introduction
In many species of mammals social isolation causes both acute and longer-lasting behavioural effects concerning besides others social behaviour (LATANE et al., 1972; SACHSER, 1986) , adaptive changes (DALRYMPLE- ALFORD & BENSON, 1981; BROWN, 1985) , cognition, learning (LOVELY 8t al., 1972; WOLFFGRAMM & HEYNE, 1988) and drug taking behaviour (WOLFFGRAMM, 1989) . In some cases it could be demonstrated that such alterations correspond to neurochemical, physiological, and morphological parameters (BRAIN & BENTON, 1979; GulsADO et al., 1980; SACHSER, 1986) . In principle, social separation may act via two different components.
On the one hand isolated individuals do not receive social stimuli from other group members ("sensory deprivation"), and on the other hand they have no opportunity to perform social behaviour by themselves ("motor deprivation"). In addition to these components the non-social environment may also contribute to the effects of isolation (RENNER & ROSENZwEIG, 1986) . However, an analysis of behavioural and neuroanatomical changes caused by an enriched or an impoverished environment suggests that the effects of social and non-social environment are due to different mechanisms (RosENZwEIG et al., 1978; RENNER & ROSENZWEIG, 1986) . ') I am grateful to Professor H. COPER for his helpful advice and to Andrea HEYNE who performed the control evaluations of the video material and further contributed to this paper by many comments and suggestions. In particular I wish to thank Wolfgang PAJONK who designed and constructed the contact cages.
Assumed that the non-social environment is the same for all experimental animals behavioural changes observed after social isolation may be attributed to the sensory or to the motor component of deprivation or to a combination of both. A clear-cut discrimination between the two kinds of action can hardly be achieved only by choice of the suitable social conditions. It seems not possible to keep the animals in a situation that enables social behaviour but disables the reception of social signals. The opposite effect, however, can be obtained by use of "contact cages" (WOLFFGRAMM, 1989; cp. PANKSEPP et al., 1984) which enable sensory contact through a grid of bars but prevent intensive motor interactions.
Apart from sensory and motor components the duration of the isolation period plays an important role. The comparison of effects obtained by short term and long term isolation reveals not only quantitative but also qualitative differences (LATANE et al., 1972; WOLFFGRAMM & HEYNE, 1988; WOLFFGRAMM, 1989) . In particular persisting behavioural and neurochemical changes resulted from long term isolation at an early stage of the individual development in species with a high portion of playful behaviour (e.g. the Norway rat) (EINON et al., 1981; PANKSEPP, 1981) . The purpose of the present study was to investigate the action of social deprivation on the behaviour of male albino rats (Wistar) during communicative situations.
The effects of long term isolation (3 weeks) were compared to those of short term isolation(8 h), long term motor deprivation by contact housing, and group housing. The behaviour was observed during social encounters (15 min) in an open field including four individuals which were familiar to each other by previous encounters.
Such "tetradic" encounters offer the opportunity to study diverse social parameters like interindividual coordination, formation of spatial clusters, and rank-specific interactions (WOLFFGRAMM, 1990; WOLFFGRAMM & HEYNE, 1990) . The behaviour of an individual is less focussed to a special partner than in dyadic encouters (cp. HALL & KLEIN, 1942; cp. KRSIAK & BORGESOVA, 1972) . The present study includes the locomotor and spatial behaviour of the rats and the contribution of different behavioural categories to the total behaviour of the animals. By means of an analysis of the individual behaviour in tetradic encounters the hypothesis was tested that both motor and sensory deprivation modify the composition of the behaviour.
Methods
Male young Wistar rats (n = 36, body weight 120-130 g when arriving from the breeder: Lippische Versuchstierzucht, Extertal, West Germany) were submitted to a 12 h/12 h h
